D This study was undertaken to compare care and cost outcomes of stroke patients who received home care with those who did not, as a method of evaluating the Home Care Department of St. Luke's Hospital Center, New York, New York. It was felt that selecting a matched group of patients with a similar diagnosis and comparing those patients who received home care services and those who did not for a ninemonth period would be helpful in making this evaluation.
Numerous studies have been made on home care programs for the purposes of evaluating care received, 1 number of days saved from the hospital stay, 2 and needs of specific age groups in the population for this service. 1 None of the studies, however, have tried to compare patient costs over an extended period of time, as well as outcome of services, for patients with a similar diagnosis.
One of the most comprehensive studies of home health agencies (Home Health Services Study, New York City Metropolitan Area: 1968 to 1970) was done by van Dyke and Brown. They examined the actual services delivered to patients in nine counties in the New York City area by various types of home health agencies. By showing the problems encountered as well as the needs of the population, they hope to influence government, health planners, third party payers, etc., in "developing home care as an integral part of the pattern of health services delivery in the future." 1 3 presents a complete review of home health agencies, the population in need, the types of services available, the potential of the services, the limitations of the systems for providing the services, the various types of home care programs and their relationship to other institutions. It describes in detail the basic components of home health services and the potential of these services in health maintenance organizations and ambulatory care facilities. Cost saving and manpower also are dealt with. The conclusions and recommendations forcefully endorse increased home health services and more adequate funding of these services. Testimony by experts and laymen are included in the report. study about patients in nine different hospitals. The report concludes "that 5% of all hospitalized patients could be transferred to coordinated home care earlier in their illness with a corresponding reduction in the use of inpatient facilities." 2 The physicians interviewed were generally in favor of the service.
Home Health Services in the United States, A Report to the Special Committee on Aging
The study by Morris and Harris 4 on home health services in Massachusetts first gives the background of home health agencies in the United States, noting that only 0.3% of Medicare money in 1968 was spent on this service. "The inquiry in Massachusetts sought to identify the extent to which home health services are in fact provided to consumers, the cost of delivering such services in at least rough form, and the projected costs of delivering such services to the entire population at risk." 4 
Messier
6 points out that third party payers are still not convinced of the cost savings in home care programs. This has resulted in delays in payments and changes of eligibility for reimbursement which have made many New York hospitals wary of continuing this service. The result is that home care programs are operating at minimum effectiveness and the patients are the ones who suffer.
Methods
The study group consisted of stroke patients admitted to the Home Care Department of St. Luke's in 1971. The requirements for admission to home care are: (1) the physician has requested care at home, (2) the physician has made a plan of care, and (3) the patient is medically ready for transfer from hospital to home. In addition, the patient must require one or more of the following home health services: skilled nursing care, physical therapy, social service, occupational therapy, inhalation therapy, or speech therapy.
Records were readily available from the Home Care Department as were hospital records of these same patients. Twenty-five home care patients fulfilled the requirements of primary diagnosis of stroke in 1971. The selection of 1971 admissions allowed for a nine-month follow-up. It also was felt that nine months permitted sufficient time for resolution of the stroke or for recurrence and worsening of the condition.
Comparison patients were selected from two sources: those patients admitted to St. Luke's Hospital with a primary diagnosis of stroke who did not receive home care but did receive physical therapy in the hospital (referred to as the PT group), and those patients admitted to the hospital with a primary diagnosis of stroke who received no home care and no physical therapy (referred to as the Neither group). Both groups were matched by age and sex with the 25 home care patients. The two different groups were used in order to compare their hospitalization and after care course with the home care patients.
Characteristics compared for all three groups were: number of days in the hospital, services provided in the hospital, hospital discharge destination, readmissions to the hospital (if any) and reason for readmission, length of stay, and subsequent discharge destination.
Further information was included for home care patients: number of days on home care, services provided by home care, discharge destination, and costs.
Further information also was included for the PT and Neither groups: number of days in extended-care facilities (ECF),* discharge destination, and the number of days in nursing homes.
Finding the appropriate time to start computing costs for stroke patients is very difficult when one considers the great range of severity possible in such an illness. This is especially true if the patient is also suffering from other diseases at the same time. Therefore, costs were computed from the day the patient went to the Physical Therapy Department (or was discharged) and for the next nine months.
The neurologist consulted on this matter believed that the patient's physician would not order the patient to the Physical Therapy Department before the patient was stabilized medically. Although this criterion proved to be the most workable and accurate of others that were considered, it did present some problems.
*Since January 1, 1973, ECF (extended-care facilities) are now called Skilled Nursing Facilities. First, it meant that the Neither group could not be included in all comparisons, especially costs. Second, some patients first started receiving physical therapy at the bedside because they were unable to go to the Physical Therapy Department. They subsequently had all physical therapy in their rooms, although they were medically able to go to the Physical Therapy Department. This situation required detailed examination of the patient's chart to determine when the patient was receiving physical therapy out of bed in his room and therefore was able to go to the Physical Therapy Department. Third, a few patients never received physical therapy out of bed. In this case, costs were first computed on the day of discharge, when the patient was stabilized medically for a move to home or an ECF.
TABLE 3

Number of Days in Hospital From Admission to Start of Physical Therapy for Home Care and PT Patients
Hospital costs were calculated from the Medicare reimbursement rate to St. Luke's Hospital at $144 per patient per day. Other Medicare reimbursement rates used were $96 per day at chronic care facilities, $75 per day for rehabilitative institutes, and $33 per day in nursing homes. Costs for patients in St. Luke's Home Care Program include the Department's per diem rate of $3.22 plus actual costs for services rendered, such as visits by the visiting nurse, physical and occupational therapists, home health aides, social service workers, laboratory tests and equipment. Not included are the costs related to maintaining a home paid by patients, welfare or voluntary agencies and costs of visits the patients made to clinics or their private physicians.
As the study progressed, the records revealed that the Neither group was composed of patients at either extreme of medical severity. A large proportion of them had mild strokes, required only a short hospitalization and used few of the hospital services, such as physical therapy, occupational therapy, speech therapy, etc. On the other hand, 11 patients from the Neither group had severe strokes and died in the hospital. Since this group was not comparable with the home care and PT groups, data concerning it are not included in the findings.
The home care and PT patients are comparable insofar as possible: they were matched by age and sex, the extreme cases of stroke (both mild and severe) were eliminated, all patients were alive at discharge, and medical stabilization (as previously described) had taken place before hospital days and costs were counted.
Findings and Discussion
The sex and age distributions of the stroke patients followed by the Home Care Department fit the The number of days in the hospital from admission to discharge for both groups is shown in table 2. Home care patients spent an average of 24 days per patient in the hospital and PT patients averaged almost 35 days per patient. Table 3 shows that from admission to the start of physical therapy, the home care and PT patients averaged almost the same number of days, 13.4 and 14.6 respectively. When counting from the start of physical therapy (as described earlier) until hospital discharge, table 4 reveals that home care patients averaged 10.6 days per patient while the PT patients averaged 20.3 days per patient.
For comparing the number of days in the hospital and hospital costs for both groups, the counting of hospitalization days began on the day the patient went to the Physical Therapy Department. This meant that all patients were at a similar degree of medical stability. For those patients who did not reach this medical stability until discharge, then the counting of days began at discharge. This method was used to avoid skewing the figures in favor of one group or another by a few patients who had prolonged hospitalization because of severity of illness. No other attempts at determining the severity of illness were made, since it was not in the scope of the study to do so. Examination of tables 2 through 4 reveals that although the PT patients averaged almost 11 days more per patient in the hospital than the home care patients, ten of these extra days occurred after physical therapy began.
Another way to examine number of days in the hospital is to divide the patients into two groups: (1) under 75 years of age, and (2) 75 over. The average number of hospital days per PT patient under 75 years of age and 75 years of age and over is 35 and 34, respectively, while for the home care group the days are 23 and 28, respectively (table 5) .
One would assume that, as is the case with home care patients, those 75 years and over, because of age and complications, would have a longer hospitalization. But this is not the case for the PT patients, where both age groups spent about the same amount of time in the hospital.
The implication is that home care patients are discharged sooner after stabilization than PT patients. The reasons for this could be several: that the Home Care Program can provide the necessary services at home and the physician is willing to discharge the patient sooner, that the patient has an adequate home to go to, and that the patient's family or a home health aide is available to help care for the patient at home if needed. Rawlinson 2 reported that physicians who used Home Care Programs estimated that the average hospital stay of the patient was reduced by 12 days. This corresponded with our findings of at least ten days saved by home care.
It would seem that in the case of stroke patients, the Home Care Department is meeting its objectives of shortening the hospital stay and promoting "the best utilization of existing hospital facilities by releasing hospital beds for those who need acute care." 6 Use of hospital services was compared also by age and group (table 6). The services used most frequently were physical therapy and social service in all age group categories. Occupational therapy, the intensive care unit, speech therapy and inhalation therapy were infrequently used in comparison. There was a somewhat greater use of services such as physical therapy, occupational therapy and social service in the 75 years old and over patients.
PATIENTS ON HOME CARE BY MONTH FROM DISCHARGE
As might be expected, home care patients 75 years of age and over stayed in the Home Care Program somewhat longer than the under 75 years of age group -93.7 to 85.0 days, respectively (table 7) . This probably reflects the longer time needed for the older patients to recover enough to be discharged to themselves and/or their families.
Hospital readmissions were few in number for both groups. One home care patient and two PT patients were readmitted because of another stroke or worsening of their original condition. Three home care patients and three PT patients were readmitted for other conditions unrelated to their strokes.
TABLE 9
Summary of Mean Costs per Patient for Nine Months From Start of Physical Therapy or Hospital Discharge
After the nine-month follow-up an overview of all 50 patients by month and location is shown in figure la and b. Starting with the first month after physical therapy was started in the hospital (or with discharge), the location of patients of each group is shown for each of nine months.
Over the nine-month period there was a steady increase in the number of patients living at home in the home care group. Of the 25 patients, 22 were living at home by the end of the nine months and two of the 22 patients were still being carried on home care. Only one home care patient was in a nursing home and two had died. On the other hand, eight PT patients were at home, one was in an ECF, seven were in nursing homes and nine had died.
Total costs for the nine-month period included costs of: St. Luke's hospitalization from physical therapy to discharge, number of days on home care plus services, number of days in an ECF, number of days in nursing homes, and number of days in the hospital on readmission if for another stroke or worsening of the original condition. It was assumed that patients who were admitted to nursing homes remained there indefinitely, since there were no contraindications to this assumption. Not included in these costs were hospitalization for conditions other than stroke or costs other than home care while at home. Tables 8 and 9 give the overall amounts for the two groups for nine months from the start of physical therapy or hospital discharge. Table 8 shows the number of patients in each cost category and table 9 summarizes the mean costs per patient by facility. The mean cost per home care patient was about $3,368, while the cost per PT patient was about $8,264. The median costs show somewhat lower figures for home care patients ($2,500) and for PT patients ($6,750). In either instance, the difference ($5,000 or $4,250) is considerable and deserves closer examination. Table  10 shows almost equal mean costs of hospitalization for both groups of patients before physical therapy was started. These costs, presumably, are not reducible since they occurred before the patients were stabilized and when hospitalization was considered essential. Table 11 shows the hospitalization costs after stabilization while the patients were receiving physical therapy. It is during this period that the home care patients are discharged an average of ten days earlier 
